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(54) Voice operated electronic appliance 



(57) An electronic appliance capable of preventing 
errors in speech recognition and Improving the speech 
recognition rate. The appliance provides watermark In- 
formation Identifying the frequency spectmm of an audio 
signal output through a speaker (31). A sound receiver 
(52) is arranged to receive external sound, such as 
through a wireless microphone (60) to Include both a 
user's speech signal, and unwanted background noise 
such as the sound output from the speaker (31). A de- 
tector (54) detects the watermark information, and a 



sound remover removes the audio signal corresponding 
to the watermark information detected by the detector 
(54). A speech recognizer (56) identifies a speech signal 
in the remaining sound signal and gives a command cor- 
responding to the recognized user speech input. A con- 
trol unit (24) receives the command and controls oper- 
ation of the electronic appliance corresponding to the 
received command. The improper operation of an elec- 
tronic appliance can be prevented, during sound recog- 
nition, as the sound output from the speaker (31) is re- 
moved and only the user's speech is recognized. 
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Description 

[0001] The present invention relates to an electronic 
appliance such as a television, and more particularly, to 
an electronic appliance capable of controlling the oper- 
ation thereof by speech recognition. 
[0002] As speech recognition technology developed, 
an electronic appliance capable of controlling the oper- 
ation thereof by recognizing a user's speech and input- 
ting a corresponding comnnand has developed. When a 
user pronounces the sound "Play" or "Record", the ap- 
pliance recognizes the sound pattern of the speech, 
generates a corresponding command code, and con- 
trols the operation according to the command code. 
[0003] Figure 1 indicates a briefly illustrated picture of 
a television as an example of the electronic appliance 
capable of controlling the operation thereof through 
speech recognition. A conventional television has a tun- 
er 1 for receiving broadcast signals, an external signal 
input unit for receiving the signals reproduced from an 
image reproducer such as a VTR (Video Tape Record- 
er), a microprocessor 3 for selectively outputting the sig- 
nals inputted from the tuner 1 and the external signal 
input unit 2, a video amplifier 4 for amplifying the video 
signals among the signals output from the microproces- 
sor 3, a screen 7 for displaying the amplified video sig- 
nal, an audio amplifier 5 for amplifying the audio signals 
among the signals output from the microprocessor 3, 
and a speaker 6 for amplifying and outputting the am- 
plified audio signals so as to be audible. Also the con- 
ventional television has a key input unit 8 for allowing a 
user to Input the control signals. 
[0004] Also, the television has a speech recognizer 9 
for recognizing a user's speech and sending a command 
corresponding to the microprocessor 3, and a wireless 
microphone 10 for receiving the sound pronounced by 
the user and transmitting it to the speech recognizer 9 
in wireless fashion. In this situation, the speech recog- 
nizer 9 has the frequency band information of the user's 
speech. The speech recognizer 9 has a filter (not 
shown) which passes the sound signals that belong to 
the frequency band of the user's speech and blocks the 
sounds that belong to the frequency band other than the 
band of the user's speech. In the meantime, the wireless 
microphone 10 has a remote control function as it has 
a key input pane! (not shown) which can control televi- 
sion operation wirelessly. The wireless microphone 10 
includes a mode conversion key that enables conver- 
sion between a general mode and a speech recognition 
mode of a television. 

[0005] In the conventional television control using 
speech recognition, the user converts the mode of a tel- 
evision into the speech recognition mode by selecting 
the mode conversion key provided on the wireless mi- 
crophone 10 while watching television. When the tele- 
vision is converted into the speech recognition mode, 
the user pronounces a sound corresponding to a de- 
sired command into the wireless microphone 10. At this 



moment, the wireless microphone 10 does not only re- 
ceive a human's speech but also the sound output from 
a speaker 6, and these two types of signals received are 
provided to the speech recognizer 9. The speech rec- 

5 ognizer 9 passes the signal belonging to the frequency 
band of the user's sound and blocks the rest of the sig- 
nals including the audio signals output from the speaker 
6. Then the speech recognizer 9 recognizes the speech 
pattem of the received user's speech, detects the com- 

10 mand con-esponding to the recognized speech pattem, 
and transmits it to the microprocessor 3. 
[0006] However, in such a conventional television, 
when the sound frequency band of the audio signals out- 
put from the speaker 6 overlaps that of the user's 

15 speech, it is difficult for the speech recognizer 9 to detect 
and remove all of the audio signal from the received 
sounds. In addition, if the sound of the audio signals out- 
put from the speaker 6 belongs to the pass band of the 
speech recognizer 9, and corresponds to the sound that 

20 can control the television, the speech recognizer 9 mis- 
takes the sound output from the speaker 6 for a control 
signal resulting in a problem of causing the malfunction 
of the television. 

[0007] To avoid the above problem, the user can pro- 

25 nounce a sound corresponding to the operation com- 
mand into the wireless microphone 10 after setting the 
speaker 6 to mute while viewing the television. Then the 
speech recognizer 9 only receives the user's speech en- 
abling to transmit the corresponding command to the mi- 

30 croprocessor 3. However, it is impossible for the user to 
listen to the sound from the speaker 6 while giving the 
command to the speech recognizer 9, thereby resulting 
in inconvenience in watching the television. 
[0008] This kind of problem equally occurs between 

35 any electronic appliances which can generate sound 
and the ones which can be operated in accordance with 
a received speech command. The examples of the elec- 
tronic appliances that can generate sounds are a tele- 
vision and a radio, and the examples that can be oper- 

<o ated according to the received sounds are all electronic 
devices such as a television, a radio, a VTR, an electric 
rice cooker, a vacuum cleaner, an air conditioner and an 
electric fan. 

[0009] To explain the conventional operations activat- 
es ed by speech recognition with the examples of a radio 
which can output sounds and an electric fan which can 
perform a corresponding action by receiving speech, 
when a sound that belongs to the frequency band an 
electric fan can recognize and can operate the electric 
50 fan is produced by the radio, the fan mistakes the sound 
for a user's control speech, and as a result, a command 
corresponding to the sound given by the radio may be 
performed. Accordingly, the electronic fan performs op- 
eration that is not intended by the user. In addition, if the 
55 sound output from the radio and speech of the user are 
concurrently input, the speech command may not be 
perfomried properly as there is difficulty in separating 
and removing the audio signal from the speaker. 
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[0010] An aim of the present invention is to provide 
an electronic appliance operated by speech recognition, 
which can prevent malfunction caused by receiving 
background noise such as a sound output from.a speak- 
er. Another aim is to provide an electronic appliance that 
can generate sounds from a speakertherein, whilst min- 
imising unintentional background noise that affects a 
speech recognition function of this or other appliances. 
[001 1] According to a first aspect of the present inven- 
tion there is provided an electronic appliance compris- 
ing: a speaker for outputting an audio signal; a sound 
receiver for receiving an external sound; a determiner 
for determining whether a signal of the external sound 
received in the sound receiver is the audio signal output 
from the speaker; a speech recognizer for recognizing 
the external sound and outputting a command corre- 
sponding to the external sound when the determiner de- 
termines that the signal of the external sound is different 
from the audio signal; and a control unit for receiving the 
command and performing an operation corresponding 
to the command. 

[0012] Preferably, the electronic appliance according 
to the present invention further comprises a watermark 
generator for adding a predetermined identifying infor- 
mation which is an identifying information of the audio 
signal. In such a situation, the determiner determines 
whether the signal of the external sound is the audio sig- 
nal based on existence of the identifying information in 
the signals of the external sound received by the speech 
recognizer. 

[0013] Meanwhile, the determiner preferably com- 
prises: a detector for searching for the watermark infor- 
mation inserted in the signal of the external sound re- 
ceived in the sound receiver; a sound remover for re- 
moving the audio signal including the watermark infor- 
mation using the spectrum information detected in the 
detector in case the watermark information is detected; 
and a speech signal recognizer for Identifying the exist- 
ence of a speech signal based on an energy level of the 
signal of the external sound from which the audio signal 
is removed. 

[0014] In the electronic appliance according to the 
present invention, it is possible to set the operating 
mode thereof, whereby whether the identifying informa- 
tion provider operates or not can be selected by the user. 
[0015] According to a second aspect of the present 
invention there is provided an electronic appliance com- 
prising: an identifying information provider for adding a 
predetermined identifying information to an audio sig- 
nal; and a speaker for outputting the audio signal includ- 
ing the identifying information. In such a situation, the 
identifying information can be watermark information in- 
cluding spectrum information about the audio signal, 
and the identifying information provider can be a water- 
mark generator for adding the watermari< information to 
the audio signal and outputting the audio signal through 
the speaker. 

[0016] According to a third aspect of the present in- 



vention there is provided an electronic appliance com- 
prising: a sound receiver for receiving an external 
sound; a determiner for determining existence of a pre- 
determined identifying information In the signal of the 

5 external sound received in the sound receiver; a speech 
recognizer for outputting a command conresponding to 
the external sound in case the determiner determines 
that the identifying information does not exist in the sig- 
nal of the extemal sound; and a control unit for receiving 

10 the command and controlling an operation correspond- 
ing to the command. 

[001 7] The identifying information is watermark infor- 
mation including spectrum information of the signal of 
the external sound. The determiner determines exist- 

15 ence of the identifying information based on existence 
of the watermark information in the signal of the external 
sound received in the speech recognizer. 
[0018] The determiner preferably comprises: a detec- 
tor for searching for the watermark information inserted 

20 in the signal of the external sound received in the sound 
receiver; a sound remover for removing the audio signal 
including the watermark information using the spectrum 
information detected in the detector in case the water- 
mark information is detected; and a speech signal rec- 

25 ognizer for identifying the existence of a speech signal 
based on an energy level of the signal of the external 
sound from which the audio signal is removed. 
[001 9] According to a fourth aspect of the present in- 
vention there is provided a method for receiving sound, 

30 comprising the steps of: outputting an audio signal 
through a speaker; removing the audio signal from a sig- 
nal of an external sound in case the audio signal is in- 
cluded in the signal of the external sound; outputting a 
command corresponding to the external sound by rec- 

35 ognizing the external sound; and receiving the com- 
mand and controlling an operation corresponding to the 
command. 

[0020] Advantageously, the malfunction of the elec- 
tronic appliance can be prevented, since the watermark 

40 information is added to the audio signal output from the 
speaker in the speech recognition mode of a television, 
and the existence of watermark Information In the re- 
ceived external sound signal is detected by the detector. 
[0021] For a better understanding of the invention, 

45 and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

50 Figure 1 is a schematic.view showing a television 
which can control its operation through speech rec- 
ognition; 

Figure 2 shows an electronic appliance which can 
55 prevent malfunction in speech recognition and im- 
prove a speech recognition rate in accordance with 
a preferred embodiment of the present invention; 
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Figure 3 is a detailed block diagram of a determiner 
in Figure 2; and 

Figure 4 is a flow chart showing the method for pre- 
venting malfunction in speech recognition and im- 5 
proving a speech recognition rate in accordance 
with the preferred embodiment of the present inven- 
tion. 

[0022] Figure 2 shows an electronic appliance which 
can prevent malfunction in speech recognition and im- 
prove a speech recognition rate in accordance with a 
preferred embodiment of the present invention. The 
present embodiment Is illustrated with a television as an 
example of the electronic appliance. Referring to FIG 2, 15 
the electronic appliance comprises a tuner 21 for receiv- 
ing the broadcast signals, an external signal input unit 
22 for receiving the reproduced signals from an image 
reproducer such as a VTR and a DVDP, a microproces- 
sor 24 for selectively outputting the signals input from 20 
the tuner 21 and the external signal input unit 22. a pow- 
er supply 23 for supplying electrical power to the micro- 
processor 24, a key input unit 25 for inputting the control 
commands relating to the desired operation to the mi- 
croprocessor 24, and a sound reception control unit 50 25 
for controlling the microprocessor 24 in relation to the 
corresponding operation by speech recognition. 
[0023] The television in the drawing is comprised of a 
video amplifier 26 for amplifying the video signals 
among the signals output from the microprocessor 24, 30 
a visualizing unit 27 for converting the amplified video 
signals into a format possible to display, and a screen 
28 for displaying the reformatted video signals. Addition- 
ally, the television comprises an audio amplifier 30 for 
amplifying the audio signals among the signals output 35 
from the microprocessor 24, a watermark generator 40 
for extracting spectrum information of the amplified au- 
dio signals and adding the extracted spectrum Informa- 
tion to the amplified audio signals, and a speaker 31 for 
amplifying and outputting audio signals to which the 
spectrum information Is added as the audible sounds. 
[0024] Meanwhile, the sound reception control unit 50 
is comprised of a sound receiver 52 for receiving an au- 
dio signal inputted such as from a wireless microphone 
60, a determiner 54 for determining whether the audio 45 
signals received in the sound receiver 52 are the sounds 
output from the speaker 31 or user's speech signals, and 
a speech recognizer 56 for detecting the command cor- 
responding to the result of the speech pattem recogni- 
tion of the received sound and transmitting the com- 50 
mand to the microprocessor 24 after the sound signal is 
recognized as the user's speech signal in the determiner 
54. 

[0025] Figure 3 is a detailed block diagram of the de- 
terminer 54 shown in FIG 2. As shown in Figure 3, the 55 
determiner 54 comprises a detector 54a for searching 
for the inserted watermark information from the audio 
signal received in the sound receiver 52. a sound re- 



mover 54b for removing the audio signals including the 
watermark information by using an audio spectrum rec- 
ognized in the detector 54a when the watermark infor- 
mation is detected, and a speech signal recognizer 54c 
for recognizing the existence of a speech signal through 
the energy level of an audio signal among the sound 
signals from which the audio signals are removed. 
[0026] In the preferred embodiment, the wireless mi- 
crophone 60 also has a wireless remote control function 
as it is provided with a key input panel (not shown) which 
can control the operation of the television wirelessly. 
The microphone 60 is provided with a mode conversion 
key for switching between a general mode for the tele- 
vision viewing and a speech recognition mode. The gen- 
era! mode is a mode in which the television can be 
viewed by controlling the operation of the microproces- 
sor 24 according to the key selection of the wireless mi- 
crophone 60 and the key input unit 25. The speech rec- 
ognition mode is a mode in which the microprocessor 
can be controlled by receiving speech through the 
sound reception control unit 50. 
[0027] Meanwhile, the operation of a watermark gen- 
erator 40 is set to selectively operate only when the 
speech recognition mode is selected through the wire- 
less microphone 60. Preferably, if a user converts the 
mode to the speech recognition mode by selecting the 
mode conversion key on the wireless microphone 60, 
the sound reception control unit 50 transmits the signal 
alerting the conversion into the speech recognition 
mode to the microprocessor 24. Accordingly, In the gen- 
eral mode, the microprocessor 24 outputs the audio sig- 
nals which are amplified without the operation of the wa- 
termark generator 40 through the speaker 31, When a 
signal notifying the mode conversion to the speech rec- 
ognition mode is received from the sound reception con- 
trol unit 50, the microprocessor 24 controls the water- 
mark generator 40 so as to add the spectrum informa- 
tion of the audio signal to the amplified audio signal and 
output it through the speaker 31 . The spectrum informa- 
tion of the audio signal is called watermark information. 
The watermark information is hidden information which 
contains the information about the original signal without 
giving any influence to the quality of the original signal. 
Accordingly, the user only listens to the sound corre- 
sponding to the audio signal although the audio signal 
including the watermark information is output through 
the speaker 31. 

[0028] Meanwhile, watermark information recognition 
by detecting the spectrum information of the audio sig- 
nal in the watermark generator 40 generally uses the 
Linear Predictive Coding (LPC) which samples the au- 
dio signal and calculates the coefficients through spec- 
trum transform. Accordingly, the detector 54a searches 
for the spectrum infonnation inserted as the watermark 
information from the audio signal received in the sound 
receiver 52, and the sound remover 54b removes the 
audio signal including the watermark information using 
the spectrum information of the sound detected in the 
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detector 54a. At this point, the speech signal recognizer 
54c disregards the remaining sound signals. That is, the 
speech signal recognizer 54c removes those signals of 
the external sound which are considered not to contain 
any speech signals because they have an energy level 5 
lower than a threshold value and transmits those signals 
which are considered to contain speech signals be- 
cause they have an energy level higher than the thresh- 
old value. The speech recognizer 56 recognizes the in- 
put speech signals through speech pattern recognition io 
and detects the corresponding command. The detected 
command is transmitted to the microprocessor 24 so 
that the microprocessor 24 performs the operation cor- 
responding to the command. 

[0029] Accordingly, in the speech recognition mode, 15 
the audio signal can be detected by the watermark in- 
formation during speech recognition in the determiner 
54 by detecting the watermark information of the audio 
signal generated in the watermark generator 40 and 
added to the audio signal before the audio signal is gen- 20 
erated through the speaker 31. 
[0030] Consequently, the speech recognizer 56 can 
detect the corresponding commands by speech pattern 
recognition of only the speech signal among the signals 
of the external sound, and the microprocessor 24 can 25 
prevent the unintended operation of the electronic ap- 
pliance caused by errors in speech recognition. 
[0031 ] Meanwhile, some examples of the commands 
controllable by the user's speech are power on/off, 
channel selection, volume control and mute on/off. Pow- 30 
er on/off controls the supply of power from the power 
supply 23 to the respective parts of the television, and 
the channel selection controls the microprocessor 24 in 
order to select a channel when the number of the cor- 
responding channel is pronounced. Volume control con- 35 
trols the audio amplifier 30 for adjusting the volume in 
accordance with the words "volume up" or "volume 
down" pronounced by the user. Mute on/off controls the 
output of the audio signal by controlling the audio am- 
plifier 31 in accordance with the word "mute on", pro- ^0 
nounced by the user. 

[0032] Figure 4 is a flowchart of a preferred embodi- 
ment of the method for preventing errors in speech rec- 
ognition of an electronic appliance according to the 
present invention. Referring to the drawing, the micro- 45 
processor 24 first determines If the present control sig- 
nal input mode is the speech control mode according to 
the selection of the mode key on the wireless micro- 
phone 60 while receiving the reproduction signal input 
from the broadcast signal or the reproduction device so 
when the power is on (Step 42). If it is recognized to be 
In the non-speech control mode at the step (842), the 
microprocessor 24 enables the received broadcast sig- 
nal and the reproduction signal to be output through the 
screen 28 and the speaker 31 in the genera! mode 55 
(S44). If it is recognized to be in the speech control mode 
at the step (S42), the microprocessor 24 controls the 
watemnark generator 40 and enables it to add water- 



mark information to the amplified audio signals (S46). 
The audio signal with the watermark information added 
is amplified and output through the speaker 31 (848). 
[0033] In the meantime, the detector 54a detects the 
existence of the watermark information from the signals 
of the external sound (852). If a signal including the wa- 
termark information is detected from the signal of the 
external sound in the step (852), it can be identified that 
among the signals of the external sound, an audio signal 
from the speaker 31 is included. Accordingly, the sound 
remover 54b removes the detected signals including the 
watermark information, which are the audio signals out- 
put from the speaker 31 , from the signals of the extemal 
sound (854). 

[0034] Additionally, the speech signal recognizer 54c 
identifies the existence of the speech signal by compar- 
ing the energy level of the sound signals that remain af- 
ter removing the audio signal from the signals of the ex- 
ternal sound with the threshold value (856). If the sound 
signals which remain after removing the audio signal 
from the signals of the external sound have their energy 
level lower than the threshold value, they will be identi- 
fied as not containing any speech signals and disregard- 
ed, and if higher, they will be identified as containing the 
speech signals and transmitted to the speech recogniz- 
er 56 (S58). 

[0035] Meanwhile, if the watermark information is not 
detected among the signals of the external sound at the 
step (852), the signals are transmitted to the speech sig- 
nal recognizer 54c, and the speech signal recognizer 
54c identifies the existence of the speech signal by com- 
paring the energy level of the signals with the threshold 
value (856). If the energy levels of the sound signals are 
lower than the threshold value, they are identified as not 
containing any speech signals and the signals are dis- 
regarded, and if higher, they are identified as containing 
the speech signal and the signals are transmitted to the 
speech recognizer 56 (858). 

[0036] In regard to the received speech signals which 
are recognized as speech signals at the step 858, the 
speech recognizer 56 outputs a command relevant to 
the speech signal through the microprocessor 24 by 
speech pattern recognition of the received speech sig- 
nals (860). Accordingly, the microprocessor 24 controls 
the television in relation to the received commands 
(S62) 

[0037] Consequently, errors in operation of the televi- 
sion due to faulty speech recognition can be prevented, 
or at least significantly reduced, by adding the water- 
mark information to the audio signal output from the 
speaker 31, and identifying the existence of the water- 
mark information of the signal of the external sound that 
are transmitted through the wireless microphone 60 and 
delecting the user's speech signal. 
[0038] Meanwhile, the embodiment of the present in- 
vention indicates a single electronic appliance equipped 
with both the watermark generator 40 and the sound re- 
ception control unit 50. However, the present embodl- 
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ment can be applied in the case of the watermark gen- 
erator 40 and the sound reception control unit 50 exist- 
ing separately In two different electronic appliances. 
That Is. the present embodiment can be equally applied 
If the watermark generator 40 is adopted prior to the 5 
speaker of an electronic appliance which is capable of 
outputting audio signals through the speaker, and if the 
sound reception control unit 50 is adopted to an elec- 
tronic appliance which is capable of operating through 
speech recognition. io 
[0039] In the present invention, an audio signal can 
be detected on the basis of the watermark Information 
when the determiner 54 determines the speech signal 
since the watermark information of the audio signal is 
added to the audio signals and then output through the 15 
speaker 31. Accordingly, the speech recognizer 56 de- 
tects the corresponding commands by recognizing the 
pattern of only the speech signals among the signals of 
the external sound and consequently the microproces- 
sor 24 can prevent improper operation of the electronic 20 
appliance caused by errors In speech recognition. 
[0040] .Although the preferred embodiment of the 
present invention has been described, It will be under- 
stood by those skilled In the art that the present invention 
should not be limited to the described preferred embod- 25 
iment. Various changes and modifications can be made 
within the scope of the present invention as defined by 
the appended claims. 

[0041] The reader's attention is directed to all papers 
and docijments which are filed concurrently with or pre- 30 
vious to this specification In connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0042] All of the features disclosed in this speclfica- 35 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. ^0 
[0043] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 45 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0044] The invention is not restricted to the details of 
the foregoing embodiment(s). The Invention extends to 
any novel one, or any novel combination, of the features so 
disclosed in this specification (Including any accompa- 
nying claims, abstract and drawings), or to any novel 
one. or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1. An electronic appliance comprising: 

a speaker (31) for outputting an audio signal; 

a sound receiver (52) for receiving an external 
sound; 

a determiner (54) for determining whether a sig- 
nal of the external sound received In the sound 
receiver is the audio signal output from the 
speaker; 

a speech recognizer (56) for recognizing the 
external sound and outputting a command cor- 
responding to the external sound when the de- 
terminer determines that the signal of the ex- 
ternal sound Is different from the audio signal; 
and 

a control unit (24) for receiving the command 
and controlling an operation corresponding to 
the command. 

2. The electronic appliance of claim 1 , further compris- 
ing an Identifying information provider (40) for add- 
ing predetermined identifying information to the au- 
dio signal, wherein the determiner (54) determines 
whether the signal of the external sound Is the audio 
signal based on existence of the identifying infor- 
mation in the signals of the external sound received 
by the speech recognizer. 

3. The electronic appliance of claim 2, wherein the 
Identifying information is watermark information in- 
cluding spectrum information about the audio sig- 
nal, the identifying information provider Is a water- 
mark generator (40) for adding the watermark Infor- 
mation to the audio signal, and the determiner (54) 
determines the existence of the audio signal based 
on the existence of the watermark Information in the 
signal of the external sound received in the speech 
recognizer. 

4. The electronic appliance of claim 3. wherein the de- 
temiiner comprises: 

a detector (54a) for searching for the watermark 
Information inserted to the signal of the external 
sound received in the sound receiver; 

a sound remover (54b) for removing the audio 
signal including the watermark Information us- 
ing the spectrum information detected In the de- 
tector In case the watermark information is de- 
tected; and 
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a speech signal recognizer (54c) for identifying 
the existence of a speech signal base on an en- 
ergy level of the signal of the external sound 
from which the audio signal is removed. 

5. The electronic appliance of claim 2, 3 or 4. wherein 
an operating mode of the identifying information 
provider (40) is set according to a user's selection. 

6. An electronic appliance comprising: 

an identifying information provider (40) for add- 
ing a predetermined identifying information to 
an audio signal; and 

a speal^er (31) for outputting the audio signal 
including the identifying information. 

7. The electronic appliance of claim 6, wherein the 
identifying information is watermarl< information in- 
cluding spectrum information about the audio sig- 
nal, and the identifying information provider (40) is 
a watermark generator for adding the watermark in- 
formation to the audio signal and outputting the au- 
dio signal through the speaker (31). 

8. An electronic appliance comprising: 

a sound receiver (52) for receiving an external 
sound: 

a determiner (54) for determining existence of 
a predetermined identifying information in the 
signal of the external sound received in the 
sound receiver; 

a speech recognizer (56) for outputting a com- 
mand corresponding to the external sound in 
case the determiner determines that the iden- 
tifying information does not exist in the signal 
of the external sound; and 

a control unit (24) for receiving the command 
and controlling an operation corresponding to 
the command. 

9. The electronic appliance of claim 8, wherein the 

identifying information is watermark information in- 
cluding spectrum information of the signal of the ex- 
ternal sound, and the determiner (54) determines 
existence of the identifying information based on 
existence of the watermark information in the signal 
of the external sound received in the sound receiver 
(52). 

10. The electronic appliance of claim 9. wherein the de- 
terminer comprises: 

a detector (54a) for searching for the watermark 



Information inserted to the signal of the extemal 
sound received in the sound receiver; 

a sound remover (54b) for removing the audio 
5 signal including the watermark information us- 

ing the spectnjm information detected in the de- 
tector in case the watermark information is de- 
tected; and 

^0 a speech signal recognizer (54c) for identifying 

the existence of a speech signal base on an en- 
ergy level of the signal of the external sound 
from which the audio signal is removed. 

15 11. A method for receiving sound, comprising the steps 
of: 

outputting an audio signal through a speaker 
(31); 

20 

removing the audio signal from a signal of an 
external sound in case the audio signal is in- 
cluded in the signal of the external sound; 

25 outputting a command corresponding to the ex- 

ternal sound by recognizing the external sound; 
and 

receiving the command and controlling an op- 
30 eration corresponding to the command. 

12. The method for receiving sound of claim 11 , further 
comprising a step of adding predetermined identi- 
fying information to the audio signal before the step 
35 a), wherein, in the step b), existence of the audio 
signal is determined based on existence of the iden- 
tifying information in the signal of the extemal 
sound. 

^0 1 3. The method for receiving sound of claim 1 2, where- 
in the Identifying information is watermark informa- 
tion including spectrum information about the audio 
signal, the watermark information is added to the 
audio signal in the adding step, and the existence 

45 of the audio signal is determined based on exist- 
ence of the watermark information in the signal of 
the external sound In the step b). 
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